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Abstract (Basic) : EP 936663 A2 

NOVELTY - A porous region (202) is removed from a substrate by 
filling it with a non- or weak-etching process solution (203) and then 
etching the region using a second process solution (204) . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: (a) a method of making a semiconductor substrate comprising 
using a porous layer as above; and (b) a porous layer removing 
apparatus for the above. 

USE - In removing porous regions from silicon semiconductor 
substrates in the manufacture of SOI substrates. 

ADVANTAGE - Variations in the progress of etching are suppressed 
and the planarity and film thickness of the single crystal silicon 
layer in forming the SOI substrate is good. 

DESCRIPTION OF DRAWING (S) - Steps in the removal of the porous 
layer are shown. 

Porous region (202) 



Non^etching solution (203) 

Etching solution (204) 

pp; 32 DwgNo 1/13 
Technology Focus : 

TECHNOLOGY FOCUS - ELECTRONICS - .The first process solution is 
water, alcohol, HCl, HN03 or H202 and the second is HF and an 
ultrasonic wave is used during part of the process. 
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imiti-tn^m 9XttiS:3c3S2otiei6o#?L® 

TLmmmmixm^th z t ir^t ti.fi*fl i 

t-t&m^ 1 8 izmtco^Timmfomiifm. 
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mtimiz. m.m^&imm=^mm<^'j^^x< b t>- 
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m.ti:ijmi,z^it^-^izb^mLb-rtmcm26izB 

i'mm29] mmzm^mmL^j:tiit^m£Wi 
mtmiz, mmubm'StmSibmm^xm.m^ 
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mmm^mmsmiznLxmwmiz^nxiimm 
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imm 7 1 fr^<^a*{4, s i mi)'(>^i 
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[0001] 

ims-r/^mwrnti^co^yTm^zm. ^iz. ^ivs.m 
i^-ttmmzmt. 

[0002] 
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[0003] 

tt> Itt. iSll2«o««<o^iSl-e$>s#*SfBS iJio 

[0004] :m.mi. ±ieoiN«(C^;^T^$ixf>!t 
[0005] 



mzM LTx «y ■f-y^^f^ffl^D^rv ^XJix .y -f- y T'^tffliT) 
1 <OSaa?S«:^?LMfS«i:Sy5^a4-ti:Sm 1 

miStiXV^T, ^fL«tti|8»2«LTX7f-y^^ 

^ffl«0S)i.m2i05lM?rc#7L^ffl«^i&X"/f-y^-rs 

[0006] ±ieo^fL«^iS^^:s^icfc^^t, fi 
smzrgrtt, l^?L«1S^stss;^^a^3^^mlo^5s?8 

(00071 ±IB<0^?L«ffli««0|^*«{Ci3V^T. Wk 

[0008] ±ii<^$'iinmm(r)f^ijmi,zi5\,-^x. wi 

10 0 0 9] ±Mii^^iinmmm^imizii\,^x. m 
mmix^j:i>^ b ^mtti^mmi iztmnm 
[0010] iM<^pJimmi^<r)m^irmizii\,^x. w 

m. Mmt^i\:iz^&^mznLxt:!i'v^yyii^ 
m^hi>mmxi)i>zbmt u>. 

[ 0 0 1 1 ] ±iicri$'jiumm(om^irm^z}i^^x. m 
E^iojrajsfi. ^jiMmm<r)i[MiznLxmmm 
(r)hi>mmxhi>z bmt 

[0012] ±ie<o^fLKS«<ol^*:£fc:fcv>T. ST 

s^immsii. mm. Tiixhtubmtiw 

[0013] ±lEtO^?L®«««0|^:&:atfeV^T, I? 

smi(09mmt. mm. r/pn-n-. mti\:Am 

[0014] ±ieo^?LM^i^O!^:ratfct^T. fl 

[0015] ±ie(O0?LM^iS«oi^:^cfev^T. ft 
£m2ojiaajS{4. mm. ( a ) Mdnryi^a-yua 

( b ) m&bm^bcnm-^m. ( c ) ^m. mmxm 

[0016] ±ieco#?LMffl«^i^:&«t=fcv^T. fi 

[0017] J:E<^l^7L«<i«<0lift**StCfcV%T. fT 

isiiixetfev%ts mmzm'smmtiz.bm 

[0018] ±ieo^il«^i«<^l^:^fc:i5v^'C, Kr 



(5) 



1-204495 



[0019] ±Mi<^§'iivmm<7)j^ijmizm^x , i? 
[0020] ±Mi(0^msmmcr>m£:1]mi,zi5UX . m 

[0021] ±l2cO#?Le^^^0l^:^ffi(CfcV^T, 15 

xmt. mmzm'^mtmt?>^t^j:<. §'^nm 
ffymm^m^xTiz^^i t x-m^'UMmmi:^ 
-/i-yythxmb. m^izm'^mmmuj:'^^. m 

[0022] ±si(^§'ji'8mm<Dm^iimizii\.^x . i? 
im2xmff)mzmi:izm^ti>$'K'smii:f^-ti> 
mxmmiz-ttizhmtiu. ' 
[0023] ±Mi<7)^Knm.m^ijmztiux . m 
i^sxmxii. mm. mmznm-^^HMmmi 

[0024] ±ieco^?L«^i?soi^:6-ffitfcv»r . m 
m^xm-ii. mm. mmzm'^&iw^uj:i}^(y 
Kx-y^vm: J: >)mnzmi-i^nmmim 

[0025] m<o^iimmmijm^zii\^x , «i 
mm.<omim--<7)x ^i-yirmzm u^mrcmi 
m2m/mxm^mrri> z tmt 
[0026] ±.m(o^ii'^mm<r>!^i}mzi5\^x . m 
im3xmx'ii. mm. #-TLS«t^t^^tsx-y^y 

')> mizmi-h^nemmmi-rhztmtL 
\\ 

[0027] ±.iimii'smmm:ijmzti\^x . m 
EffisisTu, mm. a*fcs#^s#?LBii«* 
^Z(D^imzx t) m^i-h n h mt lw 
[0028] ±Mi<r)^^wmm<^J^ijmizm^x . ts 
tmxuTii. mm. mm^if^ii'smi 
mmLxw.^i-hzbimt lw 
[0029] iMi(oi^iinwM(^mi:iTmi>zii\-^x . m 
msixmxit. mm. mmzm^i-h^-nnrnm^ 
7.^yf^-m^mizx oKf*-r s ztmtLw 
[0030] ±ie<^^?L®€isSoi^^r>itc*jv^T . m 
mzm'smmmu^i^mm^rm.tmiz. mm 
wmmmk <7>i&ftmmmmi:mt^^& it** 



[0031 ] ±u^^K'RW&<r>m:imizti\^x. m 
wizmmkimi^j:i)^(>u.mimi-i,mz. mt 

[0032] mir)$rjiummm^irmz}5\,^x. m 
Wizmm^t:mi^ti^mm{*^imm-?>mz. 

ts'm'^mmiznLxmm<izm7mmm:imi,z 

[0033] m<r>§'Tiummf^ijmmm i a 

[0034] ±Mzco^ii'»mwi(of^-m(7)ms^ i n 
^mixm<n±SiXii-^coxmizii\,^x. mmitm 

[0035] ±Mi^$'iinmm^m(omm i & 
i^/xitm2xmi,zi5\,^x. nsmtmrn^^xmrni 
mzmmmmdiimth z tm.t 
[0036] ±ti^§'jinmi&<r)m^-mizi5\^x. m 
m. m'§m^mi^mxm±m.izi-i z t izx 
*) . mt^izmm^mmimmti z t mt l : 

[0037] m(^^iinmmmiijmiz}i\>^x. m 
m. m'^mtmtmmmc'^iismRmxji)' 
"SMzi 0 . m»izm-?>mBm<nm^um'iz 

kmtLW 

[0038] :^mizg^h^mii^mmr>mt-m\i. m 
1 <os«c(c^®jiatfiJ'^^t< fc t, 1 «<o^^^®s* . 
mm-^xmt. f^icomwm^iL^mizm<Dm 
wm*)'^hxnk. m'^^fzmx*)mi<nm 
ii^ixm2ff)mi±iz^mmmtii^^txm 
t. j^com,'sm&<DfSi^ijmimmLx . 1120s 

[0039] iJ5<o¥«*«*o»BS^rffifc:fev^-c, lir 

mumi^m^'tixmxii. mm. ^tnaftso-^ 

Wl. mmx\i:c.v^yyi-hZbizX*). l^2<0Sft± 

iz§>iimi:miii^^hzbmt 
[0040] ±^^ff)^^mii^m^$mm^zii^^x. 15 
si^nmimta^-^hxmxit. mm. mm^*)-^ 
^zm^mMfST^mizbizx*). mic^m 

[0041] ±Mcr^mwm^(r>m&f3m^zii\.-^X. m 

E^^m«s{±. mm. m^iks\mt^Kszbm 

[0042] m<^MW.mw<r)'mnm^ii^^x. m 
ly^^fL^sti. mm. misfas is&i^s imm 
m^'ktszbimtLw 

[0043] ±M<^MVfmfi^<r>m^}mzii\.^X. m 
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[0044] ±ii<7)imwm^<r>w^-fTmz}i\^z . m 

1 0 0 4 5 ] ±ieo#^lf*cS«c<Ol!Jt*'^{ifev^t , IJ 
[0046] ±IS<^)i|^frS*<^)S!Jt^rfttfcv^-c , ws 

iem2cosft:{±. mm. f^KTmi^tm-^miz 

[0047] ±Mi<7i^i^m^nwMnmzti\>'^x . m 
f5m2<?)»«c{i. mm. mmmmThizki}( 

mLw 

[0048] ^mmi^^mmmtMmii. # 
x'h-yx. $'Kmm^znix:^vi->^m(r>^j:^^x 

[0049] 

iwn<nmm(n>mm.'i :i<r>^mi. mm. 

^mizi5\-^xmz^mLx . ^\<^wmm^t 
ixm^^imi:m<^mmi<z^Lfdk. mr>mM 
<nm\,zTmth mjsm^mrti> 1 1 J: o . so 
I mmcrimm^^-ti-nm^z-mx'hh. 
[ 0 0 5 0 ] m 1 <r)W^<r>mmb Lx\t. mmiim^ 
s im^^mx'hh, z<7>^. ^TLMiiJi. 

S iSfc^rS. tt:. ^(^^JUStS i «<^±t:|^^fL« 

if^x:th. ^f>iz. ^m^as iB(o±(cs i Ojjg^ 

[0051] z<7)mm<r)mm.X'ii. m i 
mmmiL'Simizm^t. z<Dm.^^mmMtt: 
m2ff)m.ti:m'^xm'^^tm.i:i¥^L. m 
*)-^mii^$tiSizti\>^x2i&iiizmLtimz. m 

2cDSMl;:S»-tS#?L«iHS:'>X7 hx./f>y^^a 

[00 5 2] Jroftfls^ifca. ^Kom^mmvit. ^ 
wmm2(7)m^mizmti$'iimt:^-tit^>b 
iz. t-r. $'Kmmizm-i:^-yi-y:/mco^j:m 

T. ffljaajsfcv^a) ^:^Jlmm^z^k^JLt■t&. 



timz. zm^}LA.tmmmi$'iimfAiznLx 

x.y^>'^<#ffl5r:m.x.yf-y^^Src-^L. Cic^x 

[0053] Zff)1jmizXiHf. §'ll'^M(0^<r)m 
tX'J:.'y^yymi)^Uk^&tJCOI,Z^i-m^ (JJlT. ^ 

^:mm-i>zti}^T^. ^n^^. ^iz 

Rl LX<0P!lt^-i2,^mSimi^y-^i'i n t 

ttif}<->x. Piiwmi:miit:mm2(7)mm<r) 
m<r)mm-^m\'^is&n<mm mm. soim 
[0054] -IT. wmmm^§'ii'SM<niim?^^t 

WmtlZklZ^j:trzif:>. m^l3.i^^!iltLXmm^ 
m-tl, LtCii^r,X. ^K1<Z^LX<^V^ik?f-^^Z\i 

'^>o#*<4ti<. ^m'^. =&?Lox.x^y^^(^atff 

[0055] Cc7)||MOJ^«lfcfeV^T . mimiXib LX 

\t. mm^ti^imxhh. mmmtirXAitimmt 

tk. ^^m^:iiyi-y'/m.zi.^WlkLtz^.^z-^^ 

mmt^:si'yf'yymznLx^-!Lh^m^'h^<. x^ 

[0056] ^7L««f4*5S i Thh^li. mmmWi 
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btxii. mm. nmmTht. 
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mmmthztmtLw mmmu;:^ 
-k. ^^izmmm203ifiVk?t-TLtsm^^^i}*hx^ 

[0059] mmW.2 0 3 Sr^7L«Ji2 0 2<7)?LOg 

aigi5*T§i;?^jit-frfca. 01 (b) tsftim-cii. 

«r«ffl«2 03*x»/^y^2 04TiBSi-tS. tt 
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[0060] tLhcOJ: 0 ^7L©®2 0 2 co?l{ct!I3?i 

mm2 0 3 Miii«ia?g2 o 3 Srx 

•/^yj/}a2 0 4 k J: 0 , ^7L«/i 2 0 

[00611 JRV^f . 01 ( c ) iZTFTtXmTli. X.y 
^y^f^ffliCiO#?L«S2 0 207L^fifc^$-tfl.. i 

[00 62] ?Ls*fm^m$ c^iri. k ^nmmmm 
mfi&m<m:i *) . Mm^x-nrm^rmii o i o 

*ffi*<x-/^>'i/§iil,^ktc?rS. ciio^. a«2 
0 l£7)¥at4*^FIW$fxS^kJil-otT't>^v\ I: 

««2 0 2i7)?LS:tfcfc$-ti-Slg(-|iiffetO«*&S:*il:t 

aS<=3r^.'5rv^kfL**»j«L=3rv^3tA, SS^J-WtCjSSfcrx 

V f-y ^^A^lfirt I. k HSifc-f I. C k I. . 

[0 0 63] ^irfc. 'mmm!i^zimm:mL^j:\^ 

[00641 iJjV^t-. 01(d) t^-rxsr{±. ?LM 
*^<^f-?:t^fLMl2 0 22-|^t-S. iiOlSt 

l±. x-y^y/coffl!, WIS, X^'yf-^-W^. ^t-i' 

{±. :t.y^y-/t>zi:y)mmi,zmmz^j:'>tz^m^ 

[00651 01 ( d ) {C^f XStCX -y f-^T'SrSffl 
f*^^, 01 (b)~01 (d) 
x>yf-y^«$-fflV^Tlltft-5ifc**'C#l.. 

01 (c) ns-rxetcfev^T. 

iSrS^T^**. i<m. 01 (d) (OXSSrH^rrS 
(iB^a^Sr«ISt'3:*^<i.OX.y^y:/) . iWiJrO, 

B&|lieft=Ta!Tft5S1R2 0 1 ^n,%^^i>Zt1fiTt 
h, Lfzi^->X. x.y-fyi/o{±'<i>o^5rfii$iJL. TJfi 
T'ft-i.a«2 0 1 li^-s. ^ k*^-c§ I. . 

[00661 );:}±<r>f'ii'm<Dm:-m\t. m^com 

1Rcr^-'^9miizmizjm-ri:ibi}^X'^h. i-^jch 

*>, 01 (c) {^jjttxgi^fev^T, 

tzti\,^x-fMzmtmm^izmmLt:mz. ai 
(d) tcsH-xe*s^mtifj:i\ 



[00671 z(o§'^mm<Dm^ijmi, ammmi 
i^±iz^-yi-ymizi^mixnd:Lbmt L<, 

mmmmzy'<-T < 7 n^imm-th k * RSit-t 5 i 

[00681 z.<7^mMm<r>m:yim,zi.ix\i. js^a 

i k t J: 0 . x-yf-y^^^flUitr^TLfiJi 

i k I. . 
[0069] Ji^-e. fiw^ii ( Wi-tf. jew«d^ 
i^) km<0«^4«)fc«offl*ffi%fiiSK«, 

tdi. i@^«»fflkx>yf->':rjffi(7)JS®kora(':tt 
^ MS k ^ k t7)(aKM« 5: ^-ft S -ti-^ci^ f> ^fL«ii 

-^j!!m&ff^c:k*«T^I.. zay)f&.t\.X\t. mi. 

(00701 uiTt. ^?lfi«<ol^:J^«3i*JEffl 

(fBfflMi ) z.<mmiu. ^oanxsratRirs: 
02(i, c:o;SfflC'Jt^l)SDi:^*^^-f0T'S>s. 0 

2 (a) IC^^-f Xg-C'(i. S i a54 0 2 S- 

^hs\m^A<^\-kmLth. z-fat. mm. s 

•r•&^:k^:J:'9#'^^ll.. iif. vV7.vm<r>^'r) 
fisffl-rsrktT'^^, :.<nvv^xhvx\i. mm. 

[0071] 02 ( c ) tcS^fXSTlis 

ws ia54 0 2i&i^-rs. ftfrwtti, i^-f, 02 
( b ) -mmm miM. ^) 

>7 h L , l?ja9fSS-#?LKS i ffl4 0 2 

\,z.m^zmm^m^-^h^tt-^^h\^. 

[0072] <X^^-C. fii!!iS»S2:#?L«S i 954 0 2(c 

sy^as^fefflss-. xv-f (wtjf , »i8) * 

81/^ L^X «y ^y^rigK-b .y h t , ^?LeS i ai4 0 2 

cofLrt^oAJfa^S-x-yf-yj^-fSlciOSSiL. 
S ig54 0 2<O?Lfii£:X-yf->'^^fS. il<^lg> x-yf^ 
y/SrjDj$-tSfR^*>^>#i.l.k, S«lt:ia§5^feiSrfi»& 
■r-5.;k*^'»ttv\ --n. :L^y^v^<^Mi<n\thr> 

«resftL:t«c. j@w»[oe9&$-*ih-f5;k*f»* 

[007 31 ic7)X y^>:/jaaKiJV^T. i 
«|54 0 2O?Li!*«<5dStca«'5:&. i<Ol$s ^ffl (0* 
OT*) *»i!>^#7L«S i 3(4 0 2<?)feti)aSJ:SI< 
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[0074] zff)-mx\ m^ttif^Ms i s^mi 
[ 0 0 7 5 ] , ^mKcmmmmtcoThtu^:. ^ 

[00761 CliT-. SiS«4 0 1«0^i*:Sr^?LKS 

i tc-ri. ^ t J: 0 , ^^cffM§ ixm^n'&m 

©Ji4O3$->"?^;iy^^LTiJ<ifct:J:0. mui. 

[0077] {mm2 ) z mmmii. mimm(^ 

WLmmnmizmi-h. ti^. ms (a) t^^is-c 

li, »l<0Sim«§SSSC5 0lS:ffl«LX, -eofrSi 
It^nS i Ji 5 0 2 . »:v>T, 03(b) 

i, 1 mm^'KMm 503 s-jgjj&ts . ^o^n^tl^js 

503i:tTfi. mia. smrBS iJl. #feB«BS i 

wmmvhh. tti. zcon^msostix. 

a^ffllfcS i OjgS 04«:mL.Tiili&mi<0« 

«t-tl.^t*«»i^Lv\ ClOS iO2®5 0 4li. 
fgcOXg-CS 1 fc m 2 5 0 5 1 Sriii 0 ^i? 

[0078] (JiJV^T, 03 ( d ) tiSrf J: ^ {1. ^iMffl 
St^>:m2<^a«C5 0 5 i:03 ( c ) iz^tt^ 1 (7)m. 
bi. S iOjJS5 04i&g^trJ:dfcLT, EST-^ 

[0079] ^irfc. n^rimmsosbLx. sm^s 
imim^Lfz'^-^\.z\i. mt[mm^nSim<^mm 
\zmsimffym.\zi.'>x s i Oj* 5 o 4 mm^fi. 
mzt^2(r)m.5 0 5km^h^^ztmtL\\ 

[0080]m2OSflR505tU-Clis SiS<g. S 

■t7r-<^r^*J»iit'J)S. t*»t. m2o 
S«5 0 5Ji. m-^h^\,z^^inmtl^-\^l.z^m^ 

[0 081] =5:13. 03 (d) {±. SiOjJB5042r 

itLxm<7iW^t^2<nmitim'^httMt 



mLXy.^hi>K Ccos iO2ji5 04ti. #N^?L®Ji5 
0 3*^{im2<0««*<S i •r^:viii^t(it5tt=3:<-C 

[ 0 0 8 2 ) ^^c.lA '0^h'±<nmz\i. % 1 

[0083] <5:v^-C. 03(e) fc^-rxST'ti. ^7L 
«SiJB5 0 2**JlfcLT. mi(0SiS«5 01iJ* 

^®Siii5 0 2^i^fcLTmi<?)««ii 
[0084] iXV^T, 03(f) ICS^-f XSt-li. ^2 

o»K»«ffitcs*-ri.^a« s i a 5 0 2 $:i^-r 

S. :Br*W{C{i, i-f, 03 (e ) fc^rr^2«0SlR«| 

[0085] |fISaaia3E:#?L«S i Jg5 0 2fc 

-y h ^?LMS i 1 5 0 2<?)?LrtcOB«m?8[ 
^x.y^:/^?i|{:J:OBSIt. ^?L©Si^5 0 2(^ 
SSrx-y^y^-r*. iOli. x-yf-y^^^JniSf Sfl 

j^-h^x. h b . m.izm'smmi-h z t mt u 

t^. xvf-y^<73jiffo(f^>o|;$-}iii$il-r5fiS.^, 
tpty^tib. fjjSSajRSrlrx-y^^y^ircSftLfe^ 

[0 0 86] i<0X7f->'^^«iaiC*JV^T. ^«Si 

Ji5 0 2W?LM*5y^tcJi<^cl>. «®*-f>^ 
^>:^?LSS i ® 5 0 2 <r)^i>d:mizm< "3 , H-^twTL 

SiJB) 5 0 3*<3SJtTm^&J:atc^:&, 

[0087] dco^Hir, muz^nMs 11502 

«fi^«:ft*&t^r*«^x-yf-y^^1-S*a. 2) Si 

£7)X-y^y^'i£g*fiSV^X>yf-y25^iglCj; OX-yf-V^ 

■rl.:^r&, 3) '>*-:J'-i^'x>y hatcJ:'9M.®s i 
Ii5 0 2&l^t-&:^ffi. 4) ^fL«SiS5 0 2Sr?5f 

[ 0 0 8 8 ] 03 ( f ) Ji. ±teiO:^Tl#<?.ftS^ 

(SOI m.) immz^tmxh^. mzff) 
m.505±izmm (mm. siO2i) 5 0 4S 
-n-Lxmummni. m^sim) sosm 

x'^i. 

[0089] mt\f. m2<omL5o 5 b txm&n 
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[0 0 90] iiT. 03 (d) izm-m-^wsit 

01±(=S®-ri.f^?L«SiM5 0 22:l^fC. i^Jg 
[0091] ^?L^lS:IM*t-'S^:ft(wiifji=3r'> 

[0092] mm&'&m&m i ) @4 ti. f'Hm 
[0093] z<7)^x^^9mm'S. 1 0 O(7)o-h9mmi^ 

rol^U>'. sK'jrf-W>'f-V7^Wh (PBT) 4 

U X-f /l^X-x/l'ir h y ( P E E K ) ^*5if 

•e*-&. i<oo^.?i3gffliigtL'Cfi, mt\i. pvD 

F, PFA, PTFEW»3iT*ftS. 

[0094] zco'y j^^^^^mi 0 oli. 

«1 1 Oi:. :t-A'-7a-ffll 2 0i:. iB^ig«13 
Ot. ':^x>'M40^lHl«K§-<i-^r<«*>il*fl)':?x>'Nla] 

esai (1 1 i~i 19) 

[0 0 9 5] ':'xA$-«yi-r-SI!gfc{i, -t/xA^Jisiti 
1 OtaajS (fr«M?RX(ix-^^y^»S) S:«fc-r. 

•^xVNjaam i o<^±?s5<^j5Bati4, ^x^Njiwiiti 

1 0*>/i,^n^cJi!ia?g^-ajifS1-§y>:J^<0;t-A7n 
-«1 2 0*5^<t'^fl.-C»r^.5. ^WN'yn-ffil 2 OtC 

*»A)<i^i 2 1 tci6i{rc#fai^'«'f r2 1 as-aL-rsf 
aistii). «issi 2 m. mm^titiimmiy 
:^•uy/tT^'?-x■^ ^'/I'^l^L. i^'Uri 2 1 

bi&:frLT'>xVNS!UltSl 1 Offymiitm\i!,-t, Ufc 

3!i<-5T , "^xAjjiaffli 1 0 rtiovf-T -f 

[0 0 96] n^xAmtfl 10C0«iSf±. »:7x>'M4 

o*^^fc«ja-fsai§fc"rs;t*«»*u<. iftf: 

J: 0:»cm>4'^fSffi#ia<on--x -f ^iVif^x.^\ 1 4 0 C 

[0 0 97] '^xAjIfflffl 1 OOTiJtCtts jSWJSfll 
3 0*«ffilBS^.TV^5. eWifcfil 3 0<0|^SBKl{i. §9 



(ommizx*). ^xy^ismsi i o, J:')pt<{i'^x 

eajfessi 3 1{±. ^^thm'^mmm.'^m. 
^imtmmimtzbmitK. zixizxm 

'miomir-^hlzMMitti'^Lti^T^t. icoid 
iZ. AOlzMtmmLmtki&m'it-thfz 
ibcnmti^il^itlzX'O. #^«=J(:®S<on?xAtrffl 

mizMmmzKi:i>. m^^imisoiza. m^mm 
i^mzx 0 n^x^saaffi 1 1 o izm'^m^m^-^tii . 

[0098] io-^x A^gig^a 1 0 oii, S#ifeiSi 

[009 9] n'x>'M4 0{±. '>xA14 0t^-&t-«. 
mi 1 1 aS-*i-S4*0'^xA|lI(go>yHl 1 HzX 

■oT'^xAjftSltl 1 OOJSffititLTa&StttCffi^S 
n-S, dOn^xVNlnea-y h'l 1 Hi. '>xAl4 02r 

-^^^j:t. «'?xA|iHEn>-/ H 1 1 114, StiSli"*- 

M<0o -/ 1 1 8 1 J: 0 [Hli&^ggti^^iiT 

fcO, ^-;^1 1 9*5|^-f&iEi6h;^^'^eai$*fC 
^'<rR-:fr|6lfc|lHE^&. tti. ^-^lAHHgn-zHl 

[0100] ^iJ. n^x^NHHEn -y H 1 1 1 commit. 

d'-^v wffi Lv^*«. '^xVN 14 0 b<7)&mi}^mk 

-ri>;ts-#irr«.t. '>x>'Ni4 0(7)Sg**o:*ri6] (x 

IWriPl) <^^l!)^«iM1-|.2*c^'>xA|illKn-y H 1 1 
It, ^'x>'M4 0*T**»^»5a^&^«^«^23|a^'> 
xAHilcny Hill Sraft2.C:i:*^*i?* '^x-'n 
(OT:fr(c2*<0'^7x>'MlllEn>y h' 1 1 1 Sr®^^:SSg{i& 
t-3-CES^|.wi:(;J:0. ;tuxyr-vg>' • 77 
•y h^^rf 5'>xAt:Jt-r&l^h;l'^'(?)g^^S6*^ 
■rSit*<-C#l.. iW4. ^xJ\<VT-)jiZ 1:^(0^ X. 
nm^V'v Fill L*»#fiL^>r^i^K(4, SM'^x 
-'NUnSD-y HI 1 l±tC3fyxy-f— va^- 75'yb 
SK'^xVNlIItsD-y K 1 1 HCir) 
T <i X N 5r [hI^$ -ti- 1. t ^ ^: V T-*) § . 
[0101] '!?xA«ia<il 1 OtOSffikJffffii: 

llv^gp^i:*9^fiK$ixS*i. dO-^xAjnai^gi 0 0 
'>xA14 0S-Ee$-t=5:*«^>«m-f&>:fc*^-C-S 
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[0102] zc7)^x.j\^imiooit. ^3L^^^m 

mi 1 0Ogg?^•>x-'^4 0<Ojgffl(7)a1^S:^SI=5rRS0 

mit:mmi:^ti>ti»,. n^x^N 1 4 oizm-hm 
I.. 

[0103] ('>x^N5!ia^g<7)mM2) 05l±. ^ 

[0 104] ^o-^xAsiiagai oop^>j!ia>g*5s 

DbVy, -•K»J7'-f-b>'-Tl/7:?^-b (PBT) tfc 

ii^ i; x-r/^x-T/^i^ h y ( p e e k ) ^fj^nMT 

f)h. zcoommmmttxii. mm. pvdf, 

PFA. PTFEWiKi-C'J)§. 

[010 5] ciiO'^x^NjsiigiiitiioJi. '^x^Njftaii 
lit, '>x>'N)i^;pr2 1 * '^x^Njoaffi 1 1 \^Tmm 

[0106] 3.)\^wk-^hW,z\t. '^^x^Njaaiii 

x/Njaaei IfcrJl. 4®:t-^N'-7n-<il2*5ig(t 
^>^l-CfeO, 7-f7l^^S-rtSLfc«^7 1fci')3l!ia 

}S5-'>x/Nj!iaiii K^E^io-^x^Njftswi ii*it 

tti^-ri.. -^xyNrnffll l*»^>iEfehJtJ!ia}SH4ii:t 
-A-7n-«l 2t=lfg§ti. 4H:fw\*-7n-fl| 

1 2£7)isa5*'^>ffiii§g7 1 \,zmxm'&^t\.h, zm 

x^-NjaS^Sl 0(1, ^^^l^r^lgWlSms Hzii^^x.}^ 
2 1 ^^«)$-ti:^*^'^>|3|ii#(c«ra?S?:J«ff-ri.^ 

wN'-7n-lil 2-5-*tfaig^*<fi5i6T*ffl-C3iS. 
[010 71 '?x>N*;i^^''2 U±. HRtciUteSixTV^ 

B T ) ^ fcfi^y X— f/UX-f-yl^^r b y ( P E E K ) 

mmmxhh. z(r>oibii^mmmbLx\±.mm. 
pvdf. pfa. ptf Emifimx'hh. 

[01 08] itHVymmSWt. '>x^N*;P^^21 

U3 1 aCi '5'>x-'N*;l^:J^2 1 ^JB^UTn'xAjilia 
«ll ll*l(cjia$-frSfcJtt-^ '>x^>5!iS«l IrtfciJ 
V^-O xA*/l.^2 1 S:SI&S-fri^*«^> '17x^4 0 tSt 



y^mms iti, -*Tii, frcoxsi^i^TLfc'^x 

-'N4 0*W$i^y:;'>x>'^*;^:?'2 1 ^ '>x-'N«Ullll 

ijxM. 7x^^s!w^^al o<o-gjt UT<o»igi&^rt 

I, 

[ 0 1 0 9 ] =Sri3, ClOHSSomd, ie»S53 1 a(C 
J: 0 x-'N*;P^2 1 ^%Wrh i t 0 '>x-'n4 0 

$-rs!SW{tffim-^ioT-^i.*^ mm, mmi 

«wt^^^#^flg'5rfllli!tfc•tsifcir#^s. ttz. -^x 
>'n4 ooftjf-r-i.::^(6]H, n^x^Njpitii liOJgffiCft 

i^:^i*)(iiS'bn-r. mm. ujm\,z^mmm 

[01 io]itiW«fett6irt(c(i, je^&«[ii5i*<ii§ 

ix. mmsmw mm. *) Tit^§n-c»r^i... 

:i<^mm^5 in, ±T&i^/i^>:(l£^tie#sS}!S 

5 1 <nm.f:imfhfiifimwme 2±(cii^§n 

TV^I.. ^<7)|^«fil6 2tctOje§5SiS5 1fc'>i-'N 

jpi^ii 1 tmmmmmmthzt^izx'o . '?x-'> 

««I«l K J;'3Pt<(l'>xA4l(cet|^$ixl.j@^ 
5. ::<oJ;5t=, '>x-'N4l(=J«-5S^^)fi^^« 

^ X )\^zmmznmm<ztc i , 

[0111] ^ton^xASaa^gi 0(1. S^iSiSS 1 

*) . m<^^m(^mmmmmti> z t n^vt 
a, 

[01121 (^jL^^fSt^snmims ) men. # 

iimmmi'f^fcMzism^j:^aL^\mmmcDms^m 

^%:^rrfmX'ht. 07A-07E(1, HetC^-f^x 
A«M^SOlM^Sr*t0TAI.. 08(1, 06(c^-r 

^x/Mi!mmzinfimwfsmt^<mmx't>i . 

[0113] •?xv\5!iaiil l£0i£g5(=(i. ^yl-r^ 
«1i3 UcJ:0'>xVN4OS:jSi!)-f5|g(=. '>xA40 
c0«il6O^$«:lS«>i.^»OiSI!dtSSWl 3i&«liS 

ztmtUK z<ommmmi3ii. ^x^^t^fu 
Y2 \mm-hmz. ^ x)sit^ivy2\\,z'sm%ixrz 
^x)\A^c^mmzwk\.. ^mh^zx'o^ x)\A 0 

•frs, Lf^*<->T. z<r>wmm'Vi\ 3(1, sasmo 

[01141 S^,(C. iOJISi!dtm»13S:JiT(y 

wmi:mthzh%>w!iixhh. z<n^. «im 

SJtr 1 3 s«:4^«rri> t (Ci 0 •^'x a4 O 5:016$ 
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•ft t . ^xf^mmm 1 1 Sr^i^-fb-ts z t h . 
CO 1 1 5] mwmein^z\t. it^m 

mmil. i'3l¥L«i'^'x>'\4 0(C«*&$tll>@^ 
t. ZcnXolz. ^ai^\4 0izMtlM^^cr>mt^i:& 

mi\::tt^if><^WLmmthzkizx'o . $'Wj:mm<7) 
^ji^Mzm^iznmmiz^i , 

[0 116] cio-^xAjiyiggiGJi. mim5i 

[01 173 ia7A-[a7Et±, '>xA<75SSl(|^$-iK 
H3-tl)3t:J6£O0T-S.S. Z.Kh(rmiZi3\^X. ^^\if7 

T. it-f. 07Bt3^J:^tc. ^yl'^'IIBiWilia Hi 
lE»i5 3 1 a SrT:^(«i] tff LTtfl. . Z Off LT(f 

i^-c':^ X A4 0 (Ti'Amiim'm^Vi 1 3 t-ig-rs . 

Uc*<oT. '^xA4 0{ifilI!d^ffl3{cJ:-5TT 
ass-Si. feJiS. 

[0 118] jSt!l^Igi5*tl 3t±. '^x/N4 OlC^flH- 

hmzm?-x:\ihh-h^>-<-T ■< ^ji^^m.^^h-^tm 

SCittcJ:'?. jt^>*»K'>xA4 0t^t-6i-5fc:-fS 
[0 119] Wm-^im^l 3{1. '>x>N40c^ilS: 

^^xo^M^. mini. wm.'^z-fhztifiTth. 

ixizX*). '>x/N4 0tcfit|^§ix*]e§ift$ri^bL. 

[0 1 20] t.fz. iton'xMjilliiSBlOJi. '>x>'N 
4 0 1 ffii)SSai*r 1 3 i:<Offl«W=5:<4SM{^. 

If). mmmsiffi3izx-^x&t^um'^jMsm 

liS3SSI5« 1 3 k •>xA4 0 k<7)}t 0 5:/ir< L-Ciftf^^ 



f k , '>x>N4 0 izmiMM^mi^sm^ 1 3 

<7)5fe«SPt-#ffl-r&S')^J: "5 1 '^'xA*/l^r2 1 

immwimm 1 3 trfflv^-t*^. » inm 
{i, '>xA4 o*^^slft^^Si5^^l 3i3^U'C*»4>3 0 

[0121] '>xA*/l':J^2 l<^)ff LT*flft#**»7"f 

il7Ct::^-tJ;olc. ffi}#g?3 1 a^:&^|fii (xltiOiE 
^ri6j) t:#S)S-a:.&. cmciO. '>xA4 0{i, BfH- 

iai*)i=ii«ct^*<A», n^xAjaatii 1 l*^Kj3^,^•c. t 
*r6] (xmojE:triai) m^^tc^im.. JG»SC3 1 
a«0»IS4Ji. '>xA*;i/:?'2 KOTSSoraPgPtC®^ 

[0122] ^x^\t.fl'y2 1 Ofc^ltJ ( xiiOiE:^r 

ifij) A.oi(#*{iiii7-tsk, ^/wr^imflis Hi. 3 

yea-^'$ip(OT. il7Dlc^^1-J:pt:. ia#SS3 1 
ai&±*|6i{;:»i6$-ii:i.. mms 1 a<o#»fi{i. 

xA4 of}mmm<r>mm 1 4<^j6^its^'5rv^Kiit3-r 

I.C:k*W4tv^. ClfUi. ^x^\4 0ii^Wmi4(DiS. 
k . '>x>'N4 0<7)«ffi(c/"?— f ^'yl'j&^f^'t 

oi)f^*<iR7-t&k. ^^jvymwsmsm. ^^t* 

-^J'SIWfiOT. 07E(C^-ri^tC. Jiata53 l aS::£ 

(x«io©:&i6i) ^SiftS-ii:, tffiStt® (07 A) 

[0123] iy±Oi)f^ (07 A-07 B^07 C-0 
7D^07E) im^M-tHkizi:')^ "^xA4 0S-3a 

mzmm^'^idb^T^. ^rx>'N4oti6t«ms-*^ 

-fb-taik*<T'#&. 

[0124] CKO'^xASaagiSl 0tl!i4*l.{4\ 

<f 6 1 ^mmtizb izx-yxemRnrnt^sdML^ 

ilfzmmzm-^X^xn4 0i:mm^-tlt:ib. "^xA 

4 0 {zmtm^mmitti ztt^t^ 4 . 
[0125] tz^T, mm<r)^mii^^x-mb 
m^^izbim^iix^^i. uzi^-yx. 
^'^xAjB^i miza^-^xi^-^-rizbumtc 

[0126] t*»t. icD'^xAjtB^ail Oli, 

/SaMSm3 1fcJ:')'>xA4 0 5:fiH!)§-ti:S/i4^>, 1@ 
^j^<?)3IK<o:i^=5:^J-tBK:Ji0t>fe-f. ■>xA4 0l:^t 
i-.55!®i&^(:^&ik*«r#S. 55:*}. ^xfSAO 

4 0 izM-th^mcom-itizm-^-ith z b i^x-t h . 

^iZbizX'O. *¥ffimcfc(tSi@#j^<7)^S?:«-fc 
Xl^xJ^^n9m<Dr-i^^H^'S:i>^irlz bifX' 

[0127] ZmxJsm^M. 1 0<i. S hiZ^ WSb 
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I. mm. ^/w^'^miis itH^t-ctm^ (i 

[0 1 28] ^t>i,z. z<^^ji^\mmmioizmti 
tf. ^x/^mmiimzmfmmjmEL^j:\^tztb. 

msmizmm-t^^-<-^^-?^^*^^L^j:^\ 
[0129] {^:LJs9mm^c^mm\4) mm. 
li^m^m^-ti tztbiztm^'y^inmmmcoms&m 

[0 130] JlcTJ-^xAjaggSSOOfi, ^j^^^m 

mmsofizx-^x. 'i'xAMaffli ioigffit*fLTB& 
(t^jhi^. mmmmmizMbxm^) iz^ 

x>'N4 0lr«^lftT. '>x>'Ni!!ia«l IrtOjJSJS (1? 

^"th ztizx*). ^xJ\4 oiztttmm^rm-^th 

tmzJ^-T- < 9)V\iZi. tmPK^^iL-th i:>(r)Xt> h . 

[0131] ^xfsmmmsoM. t-askcj:-? 

X^xJsAOi^nL. "^xAM^l IrttcfcV^T-^ 

m\.z^^ts:ij\^ {-rtcb-h. mttw 
1013 2] zffi^xjsim^ms 0 0 i<zi5ux{>. ^ 

x/\4 Oi:mmiz^{zimLt:mrC9mti>:it 

mtt<. zcr)m^^ >mmi:f(,iiit(^mnmzi6 

\,^x^x/^40^zJ■<-T < s t SrKih-f 

[01 33] :L(r>'^x>^^^m.3ooi,zmi\-s:. ^^x 
/\40i:^x^\^mni irtT-SK^-frl.^ttcJ;'?, 

[0134] {^x^^mmsmjsms) moii. 

m^i^tmxf}^. mmm2nmmm4tz^ 
i^xJ^ummsiii. ^x/^imm^-t^j:i!fi^9mrh 
iycox'hiiiK :L<Dmmi,zm^xJ^mms5oo 
{i, ^x^^i:mm$itim}'o^z>mwi {m^m&xii 

[013 5] Z(f)^xf\>m^5 0 0ii. '^iASOg 

m 1 1 <^Tmz^xJ\Tf^}i^if2 1 <7)^m 3 j-gtt, 

M3£^gS7 3<^TgCi^l»:^tliLP7 2tcJ:0s <iS8S§7 

i*»4,«»&$as««i?K^iss3«t::Ks=ai-r. 3ma7 3 

[0136] i<o J: 3 fc«iaaE<?)<li«&iS2fc:-f & i i: 
izX*), ^x^sAOtzm-hmii^MtthZti/fT 



[ 0 1 3 7 ] ^STte, ^m^oKp^mm ni-i 
3 ) mi.im5iz5^t^x^\mmmi otcffl»atr 

[0138] ( -7 x/^^aa^gl£o^f «M 6 ) i3i<^^^ 
xmmi^mn. 1mmmmthzt^zx'o. ^x 
j^mmzmmimk-thip^if^imi i hnx-h 
htK mm. nMmmt^ x^^b(m\z. j^tctet 
xm^'n^iimi-thtdibffimi'mix t, i v^. 

[0 139] C:i-e{i-^i:LTH5X{i:06tC5r^'> 

x)\>)!^m.ffy$mmi:mih. 01 m. hsx^bi 
6\z7rcr^xJ^^m^m.<n>^mmi7r:mxhh. 
a. m \ if.zii\,^x. ^->"c-7D-ti^3is^{i^ 

[0140] diO^C^'Itc^l.'^xAjiig^sti. jS^ 

^5 it-^xJ^imm loiaffltoiatc, «gf^tcis 

l;T<i^<0<£^^igl!Irfl.J'^«!'^'91. 9 21&*i- 
5. ^W^'+yrJ'gi. 92Ji, -^xAjlUllil U:® 

01 1 (a) t^id 
tc, ^S^OlgftgBliiOBSScSti. -^x/Njiiliiffil 1 

fc«^Sie^oe]is-ig!Brri.«^t=u. 01 1 

( b ) (c^-r J: 0 tc. ^Pia^OiBijgUt J: 0 lat i^>n 
S. C:«Oi'-r'y:5'9 1 , 9 2<m'S.tLX\i. 

^uz<\^'^.mm. pvh^PTFEtfinmx' 

[0141] (^xf\m^^m.<^t^mi ) n 1 2{i, 
$'Am^m^-fht;i}i^vium^£^xJ\>m^^(oim 
m^-^TF&mvhh, ai 2 ( a ) ifssm. hi 2 
( b ) immm. @ 1 2 ( c ) M^-mxht, 

[0 142] CliD'^xAjaa^BTOOii, mi^XjU 

7oox>)xh9^r^<Dmi (mm. *) 70 1& 

"Situ. ^oiaM$ti^a*fc:J:0'>xA4 0«0|^?L« 

m4 0a.^mt:t?>. 

[ 0 1 4 3 ] 0 1 2 ^z^tmx^i.. ^myxjui oox 
*)^xJ^4oizj^Lxmmiizm7oii9att^i3i^t> 

zmMzwmiyxf],! 0 oi:^thi tizx'o. 

[0144] ( ^x^^^St^mcomims ) h 1 3 ti, 
pum ^ m^-r h tzMznm^j: ^ x > Nsrassom 
mmTtc^mxhh, :.(n^ x)\wmmi. rni^ 
(^oxJ^m^ui 0 Oat, ±ieffl<o'>xA«ssi 
s 1 0 0 b t . D!mi^<^mt:m.t^tz»><7)mm 
^ 8 0 0 k 4 . c: mxmmRx/^lExmm(^^ x 
Aji^g 100 aatfi 0 0 b i: Lxii. mm. m 
4 iz5F^^ xJ\f!m&m. 100 ^ iiffl-f 5 i t ¥X't 

[0145] ai)*affl8 0 OJi, *W48 0 4KiaoT 

m[i^iz»fmmimnjit'/ h a 0 2 ^tii-s. i<o 
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[0 1 46 J z(o^3^f\mmftcii. t-r. mkm 
8 0 0 J: r)mn^(^m, (.m^z^'UmM'kt'ri 
m.) mxmm(o^xnm^m o o atcasjiu, 

m^a. 1 0 0 a ic i 0 lirig^^-t s . 

[0 147] »:UT\ lilriS^JSL;^v:*^5:i(6ji<S^g8 
0 Ofc J; 0±lSffl«O'>xv\«i^Sl 0 0 btcjgl 

xvnmsj^s 1 0 0 btcj: o^m^mnti . 

[0 148] ±XSS:]5feUc»SlS:m<S^8 
OOtiO'^xA^ilS^ai OObji^^JROaiLT, 0!l 
'>xA;&-fe.yM:JR§-tS. 

[0 1511 (mmmi ) m&s i ffiso^s 

X. mmas^izi. mtauzmmm^BS imi<^n 
Lx H Fmm<¥TmmimmmLx f^vMimm 

itz. ^<r>9mi,zx o^isss i muz 50 ummco^ 

^?R*5«fl4ti#2.*;Prtc*^ft S i S^Sr-fe -/ h LT 

ff)mi^m4iZ7^tmimm<o^xf\!)&w&si o ot 
•fevhU3t.c:c:T\ 3ofrxgfflco'>xA«iagjii 
0 oo'fxVNjaaif 1 1 ot{±, ^*7;^3--'^^^j§ 
« (l5Jaa>S) Srif^tTtJi^n:. C:<^frJ!fflMO'>x 

>^«rail!lloott5^^•c. i^fs. mmm^-^^ 
itmziMHzim<^mB^i(pjsat^ip(^. ^?La 

s im^lzTfi^a-fUtmrnm^jht^f;: (mX 

[015 2] dli^X\ tt!Xnt:mUzmWLt:m4lZ7skt 
±XnmcO^ x^NjUiSgg 1 0 0 (C-fe -y h t!t . i i 

T\ ^oiisfflo-^xAjii^ai ooiO'^xyxjaa 

ffll 1 Oizii. ^tt, ®BI'fbKS*&l^<oS 

fo«la^|gloo^^tJv^■c. «<jo. sb^s. sks-sk 

S-&^.tfttc0. 2 5MHzftjfiWj@^iSS:EWlPt=Sr*« 
[015 3] )X\>X\ mmil 3 lt7)»jf^Srffit§Ht 

T, ifyimm. mm^^xf^^msi i o+tcjitsL 



[0 1 543 01 2tc^-rJIStcJ: 0#?L«S 

x\ mi 2i,z5rcfmBi^mtii^*)iz. m^Bmi 

3 l<r>mii¥£^'tfcm. SUcSr-^xAjia®! 1 1 0 
«t«2B#Sai!ttrSihtj:oTt, ^7L«Si®=& 

[0 1 55 3 ^rfc. 115. 06, HQtS^f^atA-s 
Uz. 

10 1561 (Illlfi^j2) i-f. »*SfiSi«Sicrmiij 

yLxmaui^th^:^i^j^f-yim^u.:. -eu 
•c, mnmzi:*)^iiiLt:m(r>ms,s im.izn 
LxHFmm'^x'^mitmmmLXs mmmtx-m 

ixmn^imif. ^crimnmcommmizx'o^ii 
wm^B^L. ^<m.. '7x^j^i^-yim^iti. tt 
a. miks im^<^mmi>z'7x^f/-<i?-yt:B^th 
ftfo 0 tc, ^mim^t'^^ wm.<7>Mz h f-^** 

mM'^mfLXi>X\\d:^^x\ m^VabLXffymU 

[ 0 1 5 7 1 troi^^ 04 tcsrr 

mmmco^m^siooiiZ't'yhLf:^. zzx\ :i<d 
mmf^co'^x^^^imi oomx^\>mmi i o 

}i3tLTfev^5t. i(7>B?^a9ffl^o•>x-'^^^a!a^^l 0 0 

t:i>v^-c. *«;6i^^. mmim^-tltj^izo. 2 5 

[ 0 1 5 8 ] iKv^T-, |friS2-S6L:t««R$-ll4tc^ 
±XgffliO'>x>'N«ia^il 1 0 0 K-fe -y h U3t. c:^ 

T', io±xsmo'>x>'N*!«i^ai oo<?)'>x-'N«s 

iff 1 1 otcfi. «B?. mi^miRt/micoM. 

co«raJIElOO(ct5V^T, l«>2B*®. ^SriaifeS-t*: 

5k^«co. 2 5MHz#)a<^)at«^e«inu**«fe, 

^7L« S i Ji+tx -y f - yiS^JSSrSy^i^aa^ $ -tf-it . 
[01 593 <}?v^-c, jewiScoaiiDS'+ihL.-C. 561^:2 

iSf^, mL^^xy\!miisiio\^iztm.Lfi, ztt^z 
[0160] d:\^v. m^^. s i i 

fe. ii-C. iS^fjffiail 3 1 ^BSiSf^S-frSttt)*) 
t:. StiftJSl 3 10iifp$-ffit$ii:^ca. S^^-^x 
j^miit 1 1 0 +tc*«;4afraiScgta ztizXr,xi>. 

[01611 fiLht^atcJ: 0 s f^liUS i Ji<0±affc 
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[0162] »19{CXtr:5'^v-l'/H (m^aS i 1) 
O-gS SrSSi fC ii<ii:tc J: 0, mx.im2 (c) tc 

[0 1 631 =5:*}. 05. 06. 091:^1^1(^^-5 

[0164] immms ) tr. mi<o*isas i m. 

[01651 

mW<.m& :7(mA/cin2) 
^SkB^r^JS :HF:H20:C2H50H=1:1:1 

: 11 ( m i n ) 
^?L©S iCOU;?^ : 12 (Mm) 

Efc, ^?L©S i JI±{CCVD(Qieii 
ical Vapor Deposition)ffil3 i OJS^O.BOAimiO^JSa^ 

[0 1661 

y-;?,;<fX:SiH2Clj/H2 

35f>^a[ft : 0.5/180 ( 1 /Bin) 

;^r;^J±* : 80 (Ton-) 

?aS : 950 (iC) 

fiS^i^ :0.3 (xim/mi n) 

iXv^T. ^lOXtfrJ'drJ^i'/WSilcO^ffiCSfeK'flSffitJ: 

'?l?$200niBOSi02l5:Jg^L.3t. 

[0 1 67] <JCV^T% i<^lfflc7)*K£^Si02iic7)^lii: 

[0 1681 <}^v^T\ mos<giffl^efB«s mm. X7 

[01691 <^V^T\ icom2oa«Sr04 KS^tHrJIi 

afflcon^xVNjaa^igi ooi;-fe>yhL)t. :izx\ z 
£Omsaaffl«o'?xA5o«^M«o'>xAj(!ia«i i ok 

fcv^-c. m^^mmithkt^izo. 2 5m 

[0 170] <x\'^x\ m3Mmuzmmm4iz^-r 
■c, i«o±xsffl<^'^'xi'NS^isiooo'?xVN5aa 



<^)Ma^{f 10 0^^i5V^T, iKjO. 5B#|BI, Sgi^EHS 

$^|.i:^^(=;0. 2 5MH2#Jfi^O^I§^^&Ep^0L^^3&< 

[01711 <^:^^•e, illfSiaSl 3 l<Oijf^S:<?jl:$-t!- 
•C, »mig|. S<R*'>xAS!Ultil 1 0+tScSL 

[01721 iX\^x\ m^m. wBm.'^mi s i $• 

■tz, :i<7)'^.. mnmioiZTn-txoiz. x-vf-y/s^ 
^mmiz^sm^-ttziji}^. ^m^com^nmnm-^ 

[ 0 1 7 3 1 iSrfc, miMm<7)^3.J\mm!mhtEJM 

[0174] ±120 J: d iz , ±Ig ( X 7 f - y ^ ) (w5fe 
0. ^KSr-^^titX'yf-yi^'fS^^fLtS 
[01751 x<xf->-^fg<7)^;^^s^B$^jj, Mi.lf . 

[01761 ia±<oj: imn^ms.^ 

^^t^tfzmiz. x-y^yjrjSt^Wj^t^^EMirf-Sfc 
^tcg[x.y-^V^JS2:fliS$-lt, S(c. fflgfriaiSS-fr 
ir*fA>fi«iaJSS:Xvf-:^^^JSfc:J; OSftl-Si tfcJ: 
0. S«^c^M-«l(cx>yf-y;rjS$r3«^»twSs;^ia* 

i&7)Bf(sj^m{rr^. i t icj: •} . ±m.izmtx. m 
^ff)^izi}tz^m.&s i a<o7La<^jf Si&-H)-t» 

[01771 ^fc. 05. 06. m9l,Z7frtmmzXr, 
[0178] ZZX. JS^&togjjDSr+BrLJt^KlfcV^ 

i iiS:Si!WaKB5*-r S i t iPXt h . 

(^1 ) igK&if»e*os-&Mt=5»^aL-c 

(W2 ) ^■^'^sim^mmzx oi^i-sm 
(093 ) ^a©s i Ji^x^'7A'-ism;:i "^Wkfh 

m. 

m4) WitflOOOkg/ctfOffi^-O^-^-i/x'yb 
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[0179] ±fe(^#fLSS i JicOl^cOlStlSO 

[0180] ±Mi<r>X'yi-yf^mizMi-i>ni^n<os 

[0181] J3Lh<0Igi:i 0 . S i K-fl:K±(C0.2iU 

mc7)Ji;^Sr}t'>/>:*^B^BS i ISrW-fl. S 0 I 

^Gy±m^zht:-^xm^jzr>uxm^Lf:.>i^^. ISk 
J5l4201nii±4nBT2b-5/i, 

[ 0 1 8 2 ] ^ Jol;, ±iaoj^m!RjtC*t LTTkS+tiJ 
^*ffl${i*3j:-?-0.2nnTfc-5Z;. iiHiaSTTfJlRS^l 

T US Si '^x A t iB]irrs> I. . 

[01831 msi'^'fmm.^.zxmmmmfms^. » 

leas iJilc{±fi^^riSSXIffiJ±3iA§txTfc/i>'f, n. 
[0l84]ii3, SSflJKSiOj) ^xtr^j'dfx-v 

[ 0 1 8 5 ] S ^c. W2<r)mLt LT53l^^036Sa4 

m^m&izX 0«^B%S i Miz:^ 'J yrijiXhH^ 
itifihltiib. *«*tct5V^TS!ft«®-ri.iaKS:1100-C 

*»^)lO0O°COTtL:'i. 

[0186] ( mmm4 ) f^ws^t^mmwuzntx 
iiFmm^izh^^x2m<oj^mmimi. 2i<^^ 

[0 1871 <mimmmm> 

m^mSl :7(mA/cmJ) 
RIS^k^SJK :HF:HjO:CjH50H=l:l:l 

: 5 ( m i n ) 
^?L©SicOJf;?i^:5.5(Min> 
<l^g9l@<0|iS«g<bilc> 

:30(mA/cm2) 
P&IHMfS : HF:HjO:CjH50H=l:l:l 
^ : 110 ( s e c ) 

^IL©S :3 (/im) 

iHk!i-CSi5*i^:. miz. iO#?LasiS±{ccVD(Chai 



ical Vapor Deposition)S{Cj: OH^O.lSw mc7)#MS 

SiJiS-xf^=ifj/'-\';i'«^ffifcJ:"?}^^L^:. 
[0188] 

y-X/fX iSiHzCla/Hi 
*';^gEl: : 0.5/180 (1 /Bin) 

: 80 (Torr) 
iSJg : 950 CO 
^:^3$JS :0.3 (x/m/Din) 
»:v^T\ ::«Oxe:J'^i^^;l'Silcoaffli::^vS€jSt:J: 
i)W$100MKOSi02lt:JK^L3t. 

[0189] »:u-c\ 1 oS^iosiOzico^fflfc 

[OigOliKV-'T'. 3 0mA/cm2omSS?&g 

mi2mv. m2cr)mLmco±miz^^mMmtii 
^mmt Lxii. «nawt?ioSis**. h 

[ 0 1 9 1 ] <5^V^T\ ^mit LX<^mS.im4 iZTfct 
ffW!^<^'f xVsSIMiiai 0 0(D^xJ^9m»l 1 0 

?ff;tLT±iv^fc. ctofrsaaffliO'^'x-'NSoa^sioo 

fcfcV>T. i|!«>2l^ra. SlgSrHIIcS-fr&fcfttCO. 2 5 
[ 0 1 9 2 1 <Xv^-C. ttfieSrte Uv:«S&a4 i,z^t 

^Sfflw'^xyNjaa^sioot-fe-ybuy::. 
«i 1 otcti. if^i^>, ^is, Tmmmsj/mm 

<0j5!iS|^ai 0 OlztiUX. m . 5Nf^. S^SrlalSS 
■^^ib^izo. 2 5MHz#j£<0j@^jftSrE|JlraLi:«>' 
#?L^Siji+txv^y/a[$-Sy^i^ji*$-ti-n:. 
[0193] iRv^-e. ieff«[c^93ftI&+ihLT, Mfc 1 

mLi:^x^^^mmi lomzwiMLti. 

[0194] d:\^T. ItJSm 3 1 S- 

3t. ^Ji.{i'lll0tr^-riat3. x>y^y/ffi 

[ 0 1 9 5 ] '^tfc. mxmM(o^ xJ^m^mtixm 
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[01963iie<^J:3K, ±Ig (x<yf y^) tit 
[0 1 97) X-yf-y^J^JgO^^^ji^B^SJi. ^Jitf, 

mkmi^^t :iiL\,zir>x ^^'m^tih . 

[0198] Oh^J: a tc. #-?L«S i mi.zt\mm: 

ft^cMx-y^y^^^SS-SS^-t^. mz. a^SrHieS-ti: 
=5r*<^>l(r«i«J8tSrX-yf->'^^JStlJ: OtlSi-ri. 1 1 J: 

•3. ^^iO^fLSltx-yf-y^SJya^AHc:^;^;^^ 

J&Oi^S>t:(tScS-f S t J: 0 . ^SSit^BH LX . M 
n(r)m)izhtz D ^7L«S i JiO?LMcoJf $ S-+^J>tcfi 

[0 199] ^fc. 05, 06, 09(c^-r^S(Ci-) 
[0 2 00] iCT, i@^<OEPjD*+IBftySft(CiiV^ 

(ffil3 ) #?L«S i S^J^^- 7^N'-?ft»(cJ: *)mi-ti 

■m. 

(^4 ) Ca|i.{fl000kg/cni2c7)E:;>3T''>*-^'-xx ••/ V 
[0201] ±l20#n.®S i Jfcol^OlStfcV^ 

•c, *«S8^bS i liJi-y^x h 'vrt ixmmu §'i\M. 

s i Ji*«SjRfi<lCx.7f-V^$iT.T^{cl^$itfe. 
[0 2 0 2] ±ie<ox.yf-y^?gtcWi-|>^N^«os 
i#^fi<^x.y^y^^(iflSfttfi<, 

[0203] fiLt.<7)XSt J; 0,31 K^kBliClO. 2ju 

rtc7>^fflfc:i?!t-5T100^{COV^T«J^Uiti:i^x K 
J?{il01nn±3iun-Cj)-?;t. 

[0 2 041 JJS<0lS^tSfLT7k*+t:*} 
v^tllOO-CtlSaJli&li^raiittfcl^t:. «Bffl$«:JS 



[0205] ^m^^m^fc i SBffffllS^i^*. * 
[0206] ^arfc. iS^kBKSiOj) S-xt^'=ifv^ 

[ 0 2 0 7 ] m2^mLt Lx^nm(r>mmi 
ti^tyxmcvxr^zLtz, 

[ 0 2 0 8 ] m 1 <os«iiiiJ=s-5f^#a«siB^ 

[ 0 2 0 9 ] iSrij, ^^mxzii Omi-SM-SJiSr 
tz, 

[0210] ±Sinmmi>zis\-^x . #?L«s i«±t 

mX'hh. ttz. ^?L«Si»±K:<J, GaAs, InP^tom 
«SM:^^ftSrxe:J'=^>'^;l'jS:^S-frai fc fcT 
$1). GaAs on Si, GaAs on Glass(Quartz) 

[02 1 1 ] t^:. msSiJi&SfRWtx.y^v^-f 
Sf^S^OX v f-y^?g{i, 4 9 3 0 %eD3§M 

BBS^^r S«««:xyf-y^^*«?@f^«f3&»4,-e 

(b)#i§{cr;P3-;l'aV3aitfli*S?*<0i!'?ir< b t- 

tlx. mmmmff±^-thm^mfx^^h 

[0212] f^mbtXli. f^H'SS i meo^^^jch 
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-r. mm. oaAs^s i cm<r>mcr)^mmm^^ 
2 o 3 . c vDm'm^tiiimn'iFmti^mTh 
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